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The terms Cloud Computing and Big Data are often used in the media. Small and medium sized 
businesses are realizing that the amount of data they handle could be very large and important in 
their decision making and planning. This paper explores the options for handling large amounts 
of, or “Big” data in small and medium-sized enterprises. This research considers not just the 
volume of data, but the variety of types of data, the velocity in which data is created and 
transmitted, as well as the importance of data veracity. Cloud computing is a potential solution. 
 





he United States Small Business Administration (2012) (SBA) defines a small business concern as 
one that is independently owned and operated, is organized for profit, and is not dominant in its field. 
Depending on the industry, size standard eligibility is based on the average number of employees for 
the preceding twelve months or on sales volume averaged over a three-year period. Examples of SBA general size 
standards include a maximum number of employees ranging from 500 to 1500, depending on the type of product 
manufactured or from 100 to 500 employees depending on the particular product in a wholesaling enterprise. Annual 
receipts may not exceed $2.5 to $21.5 million, depending on the particular service being provided; or $5.0 to $21.0 
million in retail enterprises. In general and heavy construction, annual receipts may not exceed $13.5 to $17 million, 
depending on the type of construction; or in special trades, annual receipts may not exceed $7 million. In agriculture, 
annual receipts may not exceed $0.5 to $9.0 million, depending on the agricultural product. 
 
Although large corporations garner most media attention, there are some indications that small businesses 
are a major player in the United States’ economy. Small businesses represent more than 99 percent of U.S. firms 
with employees and account for 49 percent of private sector employment (SBA, 2012). Freudenberg et al. (2012) 
indicated that small businesses account for 43% of sales and 51% of the Gross Domestic Product in the United 
States. The Small Business Administration Office of Advocacy (2012) estimates that, of the 18.5 million net new 
jobs created in the United States between 1993 and 2011, small businesses (less than 500 employees) accounted for 
11.8 million, or 64 percent. 
 
SMALL BUSINESS AND INFORMATION TECHNOLOGY 
 
Given the wide variety of industries and locations which small businesses operate, as well as the 
differences in numbers of employees and amounts of revenue, it is understandable that the adoption of information 
technology (IT) in small businesses varies. 
 
The National Small Business Association (2010) found that computers have a significant role in small 
business with 98% of respondents of a survey agreeing that it is important to keep up with technology. Many 
respondents reported having websites, purchasing supplies online, banking online, and using social media for 
business networking. Kim et al. (2013) studied the Web 2.0 practices of one hundred small and medium sized 
enterprises (SMEs) in the United States. The organizations consisted of those ranked one of the fifty best SMEs to 
work for in America, as well as fifty randomly selected enterprises. Most of the fifty best SMEs had adopted Web 
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2.0 in various degrees, but the other SMEs needed to increase their efforts to improve their performances, to connect 
with consumers and to remain competitive. 
 
IDC (2012) reported spending on information technology by SMEs in the United States to be $53.0 billion 
in 2011 and expected that figure to exceed $138 billion in 2012. SMEs account for 10% of the investment in 
information technology worldwide (IDC, 2012). SMEs are spending increasing more of their budgets on cloud 
technology (Dyson, 2013). As a result, spending on security is increasing and is expected to pass $5.6 billion in 
2015 (Eddy, 2012). A survey commissioned by Brother International Corporation (2013) also indicates just over half 
of small business owners surveyed (51%) viewed technology tool-related capital investments such as new software, 
mobile apps, and cloud computing services as a top priority for investment. 
 
A survey (Kass, 2013) of 173 small business owners or managers users demonstrated they are actively 
using five different devices including laptops, desktops, smartphones, and tablets. Some owners and managers 
reported regularly using as many as 12 different devices (Kass, 2013). 
 
THE DIMENSIONS OF BIG DATA 
 
“Big data” is high-volume, high-velocity and high-variety information assets that demand cost-effective, 
innovative forms of information processing for enhanced insight and decision making (Beyer & Laney, 2012). In 
addition to considerations about its volume, velocity, and variety, big data requires veracity. 
 
High volume refers to data sets with sizes ranging from a few dozen terabytes to many petrabytes of data in 
a single data set. This volume of data is typically beyond the ability of commonly used software tools to capture, 
curate, and store data (Kuznetsky, 2010) as well as the ability to process the data within a tolerable elapsed time 
(Snijders, Matzat, & Reips, 2012). The volume also complicates the ability to share, transfer, and analyze the data 
(Vance, 2012). 
 
While conducting a large project, data processing and storage needs could rise to the petabyte level. A 
petabyte is a term for an amount of computer storage; it is a unit of information equivalent to 1000 terabytes or 
10^15 bytes. While terms like bit and gig have entered everyday vocabulary, authors try to explain a petabyte to the 
general public. A petabyte has been described as four times the amount of information in the United States Library 
of Congress or approximately 223,000 DVDs (McKenna, 2013), 20.0 million four-drawer filing cabinets filled with 
text (Mozy, 2009), or the memories of 800 human beings (Kurzweil, 2005). The amount of information generated is 
expected to grow fifty times over by 2020 (Nevitt, 2013). IBM (2012) has estimated 2.5 quintrilllion bytes of data 
are created daily. Frank Moss (2011) stated: 
 
Computers, smart phones, GPS devices, embedded microprocessors, sensors —– all connected by the mobile 
Internet —– are forming a ‘societal nervous system’ that is generating a cloud of data about people that is growing 
at an exponential rate. Every time we perform a search, tweet, send an email, post a blog, comment on one, use a 
cell phone, shop online, update our profile on a social networking site, use a credit card, or even go to the gym, we 
leave behind a mountain of data, a digital footprint, that provides a treasure trove of information about our 
lifestyles, financial activities, health habits, social interactions, and much more. 
 
The velocity aspect of big data required high speed connectivity and broad bandwidth. Small business 
owners in large urban areas may have sufficient bandwidth to handle big data projects, but those in the more rural 
areas of the United States may not have access to high-speed bandwidth. Drobo's (2012) study discovered 46 percent 
of small business owners don't have the bandwidth or sufficiently reliable networks for cloud storage. Rather, small 
business owners opt for a hybrid backup and storage solution of onsite and offsite. 
 
Big data is inherently high variety; but the data generated and used by small businesses may be more 
limited in scope. The limited variety of data inhibits the predictive capabilities and discovering the unexpected 
information that big data projects tout as beneficial. Mowbrey (2009) describes four different types of data that a 
small business might typically store in a cloud. The four types of data include information about customers, accounts 
such as payments, operating data, and activity data that tracks when and for which applications the business’ account 
with the service provider is used. 
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THE SYSTEM OF BIG DATA 
 
To effectively gather and use big data for decision making, a system is required to capture, curate, manage, 
and process the data. Systems, or large parts of systems, may already be in use in a small business. For example, a 
small business with a web presence can track online visitors to its site via a simple technology such as cookies or 
more sophisticated visitor analytic tools. Small business owners can track who is visiting the site, where they are 
coming from, how long they stay, and which pages they browse. This information can be used in targeted marketing 
campaigns. 
 
Data can be captured via point-of- sale (POS) terminals or other devices. POS terminals are the hardware 
used to manage the selling process with a salesperson-accessible interface in the location where a transaction takes 
place. During 2012, within the United States, there were 2,156 POS terminals per 100,000 adults (World Bank). 
GAO Research, Inc. (2012) estimates there are 10 million payment terminals in the United States, but there is no 
data about how many of these systems are in place in small businesses. With advances in Near-Field 
Communications (NFC) technologies, POS terminals are evolving into mobile payment systems. NFC is a set of 
standards that enable wireless communications between smartphones that are in very close proximity. 
 
Cenicola (2013) identified several technologies that small businesses may have in place via which data can 
be captured – customer relationship management (CRM) systems, websites and visitor/lead analytic tools, email 
marketing tools, blogs, or electronic payments. Data could also be captured via web-based Voice of Internet 
Protocol (VoIP) telephone systems (Totka, 2013). In many cases, these technologies are provided to small 
businesses by other firms, such as Salesforce.com for CRM or Google for analytics, or tools like Constant Contact 
or Wordpress for specific applications. 
 
The volume of data that is available due to POS, mobile payment systems, or other systems can be 
overwhelming to a small business owner. As mentioned earlier, data can quickly reach the petabyte level. Many 
small businesses opt to store their data using services in “the cloud.” For example, Amazon Web Services provides 
the use of Amazon’s computing infrastructure, including a power, storage, and e-commerce software. Other 
examples include Google Apps, a platform on which companies they can run and store their own applications and 
data in the cloud and Salesforce.com, a customer relationship management software. 
 
BIG DATA, SMALL BUSINESS, AND THE CLOUD 
 
The use of the cloud for data storage among small businesses is mixed. The Brother Small Business Survey 
(2013) reports that 35% of respondents use the Cloud for data storage, but 42% are not using the cloud at all. 
Perhaps small business owners don’t understand the concept - 46% of respondents understood "cloud" somewhat, 
while 27% responded that they didn't understand it well or at all. This is consistent with other findings. A survey of 
239 small and medium sized enterprises found that 46% of respondents believe that public cloud storage is not a fit 
for their business (Drobo, 2012). 
 
Mowbrey (2009) points out that Service Level Agreements (SLAs) for cloud computing services do not 
always make it clear what rights the providers have to use the data they store. For many providers, the data is only 
monetarized when it is sold. Small business owners need to seek clarification. For example, the Amazon S3 storage 
service has “buckets” around the world, and users may choose which the region in which they want to store their 
data. Choice is factored by issues such as geographic proximity to handle latency issues, geographic remoteness for 
redundancy and disaster recovery purposes, legal and regulatory requirements, or costs. 
 
The use of the cloud raises data veracity issues. A study conducted by Techaisle (2012) shows that it is 
important for small and medium enterprises to maintain ownership of data and that may not always be the case with 
cloud services. In some industries, there are strong regulations about data; for example, the Attorney General in 
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CONCLUSION 
 
Considering the needs noted above, small and medium businesses need to work with big data. All 
indicators show that the volume of data is rising and will continue to do so simply because of the trends related to 
customer interaction. This leaves small and medium businesses with the problem of how to participate. The cloud is 
a good option. However, several sources indicate SMEs are reluctant to enter the cloud. This is likely related to 
issues of control, particularly ownership. Additionally, there is an access problem due to the difference in the way 
small and medium businesses access the Internet. Realistically, the difference isn’t that surprising since many 
smaller companies still rely on consumer broadband and wireless services for access. Only one-third of small and 
medium sized businesses have actually invested in networking infrastructure, as a recent IDC (2012) study 
estimated. 
 
One of the important benefits of big data is the ability to discover relationships that were not previously 
known, but this benefit may be unavailable to SMEs. This is likely because while small and medium businesses will 
certainly generate the volume of data that is associated with big data, they are unlikely to generate the variety of data 
usually associated with big data. Interestingly, a collection of SMEs would have that variety. However, 
accomplishing this would require the technology and the bandwidth to carry it. 
 
Because access to bandwidth is a problem for more than one aspect of SME’s involvement in big data, 
might this be a time to expand the opportunities provided by the Internet? The Internet2 Consortium recently 
upgraded its network backbone to a 100-Gigabit, Ethernet-enabled, 8.8-terabit-per-second optical network. Though 
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